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(54) Device for data comnnunlcations between wireless application protocol terminal and 
wireless application server, and method thereof 



(57) A device for data communications between a 
Wireless Application Protocol (WAP) terminal (50, 52) 
and a WAP server (56, 58), and a data communication 
method thereof. The data communications device in- 
cludes: a plurality of WAPtemilnals (50. 52) each having 
a protocol stack in which a Circuit Switch Data service 
(CSD) protocol layer is laid under a Wireless Transac- 
tion Protocol (WTP) layer and a Wireless Datagram Pro- 
tocol (WDP) layer, for generating WAP data which is 
seniles request data; a plurality of WAP senders (56, 58) 
each having a protocol slack in whk;h a Transmission 
Control Protocol (TCP) layer and an Internet Protocol 
(IP) layer are laid under a WTP layer and a WDP layer, 
for providing the WAP terminals (50, 52) with WAP send- 
er data according to the WAP data; and an Interworking 
function (IWF) unit (54) having a CSD protocol layer 



connected to the CSD protocol layers of each WAP ter- 
minal (50, 52), and a TCP layer and an IP layer which 
are connected to the TCP and IP layers of each WAP 
sewer (56, 58), for mapping the WAP terminals (50, 52) 
to the corresponding WAP servers (56, 58), wherein 
each WAP terminal (50, 52) communicates with the IWF 
unit (54) though a single Internet Protocol/Peer-to-Peer 
Protocol (I P/PPP) layer Included in Its own CSD protocol 
layer, and the IWF unit (54) communicates through the 
Internet with each WAP server (56, 58). Because there 
is no redundancy of IP/PPP protocol layers In the WAP 
terminal (50, 52), overhead is considerably reduced. Al- 
so, the IWF unit (54) is directly connected through the 
Internet to the WAP server (56, 58), not through the 
PSTN and the ISP, so that connection time and costs 
can be reduced. 
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Description 

[0001] The present invention relates to data cx)mmu- 
nicattons, and more particularly, to a device for data 
connmunications between a Wireless Application Proto- 
col (WAP) terminal and a WAP sen/er, and a nnethod 
thereof. 

[0002] In general, a WAP server is connected be- 
tween an Internet server which provides various infor- 
mation and a WAP terminal capable of receiving the in- 
formation provided from the Internet server, to convert 
different data fonrats and different protocols between 
the Internet sen/er and the WAP terminal. Also, the WAP 
sen/er can provide the WAP terminal with its own infor- 
nnation. 

[0003] Figure 1 is a block diagram of a conventional 
data connmunications device between a WAP terminal 
and a WAP sen/er. 

[0004] The data communications device of Figure 1 
comprises a WAP terminal 10, an intenworking functbn 
(IWF) unit 12, a public switched telephone network 
(PSTN) 13, an Intemet sen/ice provider (ISP) 14 arul a 
WAP server 16. 

[0005] The IWF unit 1 2 performs routing f unctbns be- 
tween the WAP terminal 10 and the ISP 14. The ISP 14 
is one of companies providing general communication 
sen/ice such as HITEL or UNITEL The WAP server 16 
provides the WAP terminal 10 with its own Information 
and much information from an Intemet sen/er (not 
shown). 

[0006] Figure 2 shows a protocol stack of each block 
of the data communkatk)ns device shown in Figure 1 . 
[0007] A protocol stack of the WAP terminal 10 con- 
sists of a plurality of protocol layers including a Circuit 
Switch Data services protocol (CSD(IS-707)). a Peer- 
to-Peer Protocol (PPP), an Intemet Protocol (IP), a 
Wireless Transaction Protocol (WTP) and User Data 
Program Protocol (UDP), a Wireless Session Protocol 
(WSP) and a Wireless Application Environment protocol 
(WAE). Also, the CSD(IS707) includes an IS-95 proto- 
col, a Radio Link Protocol (RLP), a PPR an IP and a 
TCP. The protocol layers are well known to those skilled 
in the art, so explanation thereof will be omitted. 
[0008] Figure 4 is a diagram illustrating data flow in 
the data communications device shown in Figure 1. 
[0009] The operation of the data communications de- 
vice of Figure 1 will be described with reference to Fig- 
ure 4. 

[0010] It is assumed that the WAP terminal 10 intends 
to receive Internet or electronic mail (E-mail) services. 
Here, the WAP terminal 1 0 is ready to receive a common 
call or data (Intemet or E-mail) in a normal state. When 
a user of the WAP terminal 10 connects the WAP termi- 
nal 1 0 through the IWF unit 1 2 and the PSTN 1 3 to the 
ISP 14 using a telephone number for connectran with 
the Internet, the ISP 14 connected to the WAP terminal 
10 allows the user to receive the Intemet or E-mail sen/- 
ices. Also, when the user wants to stop receiving the 



Intemet sen/ices, the ISP 14 disconnects the call from 
the WAP terminal 10, returning to the ready state. 
[0011] In detail, the WAP terminal 1 0 sends an Origi- 
nation Message requesting connectbn of its call to the 

5 IWF unit 12. The IWF unit 12 receives the Origination 
Message from the WAP terminal 10, and then sends an 
Origination Ack message acknowledging reception to 
the WAP terminal 10. The IWF unit 12 sends a Connect 
Request message for connectbn of a modem to the ISP 

10 1 4. The ISP 1 4 receives the Connect Request message 
and sends a Connect <rate> message indicating the 
connection of the modem through the PSTN 1 3 and the 
IWF unit 12 to the WAP terminal 10. Under conditions 
that the WAP terminal 10 and the IWP unit 12 are con- 

15 nected to each other, the WAP terminal 1 0 sends WAP 
data (Intemet or E-mail sen/bes request data) which the 
user wants to receive through the IWF 12 and the ISP 
14, to the WAP sen/er 16. After the WAP sen/er 16 re- 
ceives the WAP data, the WAP sen/er 16 sends WAP 

20 sen/er data which is retained in the WAP server itself, 
oi' data taken from an Intemet sen/er (not shown) 
through the ISP 1 4. the PSTN 1 3 and the IWP 1 2 to the 
WAP terminal 10. 

[0012] The data communicatk>ns device of Figure 1 , 
25 having the protocol stack as shown in Figure 2. has the 
following problems. 

[001 3] First, because the CSD(IS-707) in the protocol 
stack of the WAP terminal 10 includes the IP/PPP as 
shown in Figure 3, the protocol stack of the WAP termi- 

30 nal 1 0 has IP/PPP protocol layers in duplicate. As a re- 
sult, there is much overhead during transmission of da- 
ta, so that transmission efficiency becomes low. That is, 
the resources of the terminal are not efficiently used. Al- 
so, when a user intends to connect to the WAP sen/er 

3S 16 or the Intemet, connectbn with the ISP 14 is 
achieved through the PSTN 14. Thus, the connection 
rate becomes slow down, and using the PSTN and the 
ISP 1 4 may be subject to charges by the telephone com- 
pany or the ISP Also, the transmission of data is ineffi- 

^ cient because it requires multiple steps as shown in Fig- 
ure 4. 

[001 4] With a view to solve or reduce the above prob- 
lems it is a first aim of embodiments of the present in- 
ventbn to provkie a devbe for data communications be- 

45 tween a Wireless Applbatk)n Protocol (WAP) protocol 
and a WAP sen/er, adopting a protocol stack in whbh a 
single Intemet Protocol/Peer-to-Peer Protocol (IP/PPP) 
layer included in a Circuit Switch Data services (ISD) 
protocol of the WAP terminal is used and an interworking 

50 function (IWF) unit also acts as an Intemet sen/ice pro- 
vider (ISP), 

[0015] It is a second aim of embodiments of the 
present invention to provkie a communication method 
of the data communications device for the first object 
55 [001 6] It is a third aim of embodiments of the present 
invention to provide a device for data communicatbns 
between a WAP terminal and WAP sen/er, which per- 
forms data communk:atk)ns while performing switching 
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between the WAP terminal and a non-WAP terminal. 
[001 7] It is a fourth aim of embodiments of the present 
invention to provide a communication method of the da- 
ta communications device for the third aim. 
[0018] According to a first aspect of the invention, 
there is provided a device for data communications be- 
tween a Wireless Application Protocol (WAP) terminal 
and a WAP server, comprising: a plurality of WAP ter- 
minals each having a protocol stack in which a Circuit 
Switch Data service (CSD) protocol layer is laid under 
a Wireless Transaction Protocol (WTP) layer and a 
Wireless Datagram Protocol (WDP) layer, for generat- 
ing WAP data which is service request data; a plurality 
of WAP servers each having a protocol stack in which 
a Transmission Control Protocol (TCP) layer and an In- 
ternet Protocol (I P) layer are laid under a WTP layer and 
a WDP layer, for providing the WAP temninals with WAP 
server data according to the WAP data; and an inter- 
working function (I WF) unit having a CSD protocol layer 
connected to the CSD protocol layers of each WAP ter- 
minal, and a TCP layer and an IP layer which are con- 
nected to the TCP and IP layers of each WAP server, 
wherein each WAP terminal communicates with the I WF 
unit though a single Internet Protocol/Peer-to-Peer Pro- 
tocol (IP/PPP) layer included in its own CSD protocol 
layer, and the IWF unit communicates through the Inter- 
net with each WAP sewer. 

[001 91 Preferably, the IWF unit includes a mapping ta- 
ble used for mapping each WAP terminal to the corre- 
sponding WAP server, wherein identification numbers 
of each WAP terminal and destination IP addresses of 
each WAP server are mapped to each other, or source 
IP addresses of each WAP terminal are rr^ped to the 
corresponding mapping table values. 
[0020] The device may further comprise: a non-WAP 
terminal for generating a common circuit data; an Inter- 
net server for provkling the non-WAP terminal with In- 
ternet server data according to the common circuit data; 
and an Internet service provider (ISP) having a public 
switched telephone network (PSTN) circuit layer, for 
transferring the common circuit data received through a 
PSTN from the non-WAP temninal. to the Internet server; 
and wherein the interworking function (IWF) unit is ar- 
ranged tor performing interfacing between each WAP 
terminal and each WAP server, and the non-WAP ter- 
minal and the ISP. 

[0021 ] According to a second aspect of the invention , 
there is provided a communbation method of a data 
communicatbns device including a plurality of WAP ter- 
minals having a protocol stack in which a Circuit Switch 
Data servrce (CSD) protocol layer is lakJ under a Wire- 
less Transactton Protocol (WTP) layer and a Wireless 
Datagram Protocol (WDP) layer, a plurality of WAP serv- 
ers having a protocol stack in which a Transmission 
Control Protocol (TCP) layer and an Internet Protocol 
(IP) layer are laid under a WTP layer and a WDP layer, 
and an interworking function (IWF) unit having a CSD 
protocol layer connected to the CSD protocol layers of 



each WAP terminal, and a TCP layer and an IP layer 
which are connected to the TCP and IP layers of each 
WAP server, for communicatbns between each WAP 
terminal and each WAP server, the method comprising 
5 the steps of: (a) transferring an Origination Message for 
a call connection from each WAP terminal to the IWF 
unit, and transferring an Originatbn ACK from the IWF 
unit to the coresponding WAP terminal in response to 
the Origination Message; (b) receiving WAP data which 
is service request data for the WAP servers from the 
WAP terminals, to map each WAP terminal to the cor- 
responding WAP sender in the IWF unit, and transferring 
the received WAP data through the Internet to the cor- 
responding WAP server; (c) receiving the WAP data to 
generate WAP sender data according to the received 
WAP data in each WAP server, and transferring the 
WAP server data through the Internet to the IWF unit; 
(d) receiving the WAP sender data transferred In the step 
(c) to map the WAP sen/ers to the corresponding WAP 
terminals in the IWF unit, and transferring the received 
WAP server data to the corresponding WAP terminals; 
and (e) communicating in the WAP terminals with the 
IWF unit through a single Internet Protocol/Peer-to- 
Peer. Protocol (IP/PPP) layer contained in each Circuit 
Switch Data sewice (CSD) protocol layer of the WAP 
terminals. 

[0022] According to a third aspect of the invention, 
there is provkied a communicatbn method of a data 
communications device including a plurality of WAP ter- 
minals each having a protocol stack in which a Circuit 
Switch Data servbe (CSD) protocol layer is laid under 
a Wireless Transactton Protocol (WTP) layer and a 
Wireless Datagram Protocol (WDP) layer, a non-WAP 
terminal for generating a comnrxxi circuit data, a plurality 
of WAP sewers each having a protocol stack in which 
at least a Transmission Control Protocol (TCP) layer and 
an Internet Protocol (IP) layerare laid undera WTP layer 
and a WDP layer, an Internet server for providing the 
non-WAP terminal with Internet sewer data according 
to the common circuit data, an Internet service provider 
(ISP) having a public switched telephone network 
(PSTN) circuit layer, for transferring the common circuit 
data received through a PSTN from the non-WAP ter- 
minal to the Internet sewer, an interworking function 
(IWF) unit having a CSD protocol layer connected to the 
CSD protocol layers of each WAP terminal, and a TCP 
layer and an IP layer which are connected to the TCP 
and IP layers of each WAP sewer, for data communica- 
tions between each WAP terminal and each WAP sew- 
er, the method comprising the steps of: (a) preliminary 
step of determining whether data input to the IWF unit 
is WAP data or the common circuit data; (b) transferring 
the WAP data through the Internet to the corresponding 
WAP sewer if the input data is determined to be the 
WAP data in the step (a) and transferring the common 
circuit data through the ISP to the Internet sewer if the 
input data is determined to be the common circuit data 
in the step (b); (c) determining whether the data input to 
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the IWF unit is WAP server data or the Internet server 
data; and (d) transferring the WAP server data through 
the Internet to the corresponding WAP terminal if the 
input data is determined to be the WAP server data in 
the step (c), and transferring the Intemet sender data 
through the PSTN to the non-WAP terminal if the input 
data is detemnined to be the Internet server data in the 
step (c), wherein each WAP terminal communicates 
with the IWF unit through a single Intemet Protocol/ 
Peer-to-Peer Protocol (IP/PPP) layer included in its own 
CSD protocol layer. 

[0023] For a better understanding of the invention, 
and to show how embodiments of the same may be car- 
ried into effect, reference will now be made, by way of 
example, to the accompanying diagrammatic drawings, 
in which: 

Figure 1 is a block diagram of a conventional device 
for data communications between a Wireless Appli- 
cation Protocol (WAP) terminal and a WAP server; 

Figure 2 shows protocol stacks of each block of the 
conventbnal data communications device; 

Figure 3 is a detailed view of the Circuit Switch Data 
service protocol (CSD(IS-707) shown in Figure 2; 

Figure 4 is a diagram illustrating data fk>w in the da- 
ta communications device shown in Figure 1; 

Figure 5 is a block diagram of a devbe for data com- 
municatbns between a WAP terminal and a WAP 
server according to a preferred embodiment of the 
present inventk>n; 

Figure 6 shows protocol stacks of each block of the 
data communicatkxis device shown in Figure 5; 

Figure 7 is a diagram illustrating data flow in the da- 
ta communications device shown in Figure 5; 

Figure B is a block diagram of a devrce for data com- 
municatk>ns between a WAP terminal and a WAP 
sender according to another preferred embodiment 
of the present invention; and 

Figure 9 is a flowchart illustrating a communk:ation 
method of the data communications device shown 
in Figure 8. 

[0024] Referring to Figure 5 showing a devrce for data 
communicatkjns between a Wireless Application Proto- 
col (WAP) terminal and a WAP server according to a 
first embodiment of the present invention, the devbe 
comprises a plurality of WAP terminals 50, 52, and 
an intenvorking function (IWF) unit 54, the Intemet 55 
and a plurality of WAP servers 56, 60, ... 
[0025] Each WAP terminal 50, 52, ... has a protocol 



stack in which a Circuit Switch Data services protocol 
(CSD) layer is situated below a Wireless Sessk>n Pro- 
tocol (WSP) layer and a Wireless Datagram Protocol 
(WDP) layer, and generates WAP data which is data re- 
s questing data service from each WAP server 58, 60, ... 
Figure 6 shows a protocol stack of one of the WAP ter- 
minals 50, 52, .... The protocol stack of Figure 6 is dif- 
ferent from that of the conventional WAP terminal of Fig- 
ure 2 in that only a CSD(tS-707) layer exists below the 
WTP and WDP layers by omitting the I P and PPP layers. 
That is, because the CSD(IS-707) layer itself includes 
the IP and PPP layers as described with reference to 
Figure 3, the WAP terminal according to the present in- 
ventbn utilizes the IP and PPP layers of the CSD(IS- 
707), without having IP and PPP layers therein, such 
that there is no redundant IP and PPP layers unlike the 
conventional protocol stack. Each WAP terminal 50, 
52, ... has a unique kjentification number or source IP 
address. 

[0026] Each WAP sender 58, 60, ... has a protocol 
stack in which a CSD layer exists below a WTP layer 
and a WDP layer, and a Transmission Control Protocol 
(TCP) layer and an I P layer exist, and provides the WAP 
terminals 50, 52, ... with WAP server data according to 
the WAP data provided. As shown in Figure 6, a protocol 
stack of each WAP sewer 58, 60, ... has a correspond- 
ing structure for each WAP terminal 50, 52, ... The WAP 
server of Figure 6 is different from the conventional WAP 
server in that it comprises the TCP layer whk;h is not 
shown in the conventional WAP server. Each WAP serv- 
er 56, 58, ... has an klentiftcation number or a destina- 
tion IP address for each source IP address of the WAP 
terminals 50, 52, ... v 
[0027] The IWF unit 54 comprises a CSD protocol lay- 
er connected to each CSD protocol layer of the WAP 
terminals, and TCP and I P layers each connected to the 
TCP and IP layers of each WAP server, to map the WAP 
terminals 50, 52. ... to the corresponding WAP servers 
56, 58, ... Here, the kientification number of a specific 
WAP terminal may be mapped to a destination IP ad- 
dress of the corresponding WAP server, or a source IP 
address of the WAP terminal is mapped to a specific 
mapping table value. To this end, the IWF unit 54 has a 
mapping table (not shown) used for connecting the kien- 
tificatkxi number of a specific WAP terminal to a WAP 
server. The IWF unit 54 also includes another mapping 
table (not shown) whbh is used for finding the corre- 
sponding WAP terminal during receptton of data from a 
WAP server. The IWF unit 54 and the WAP senders 56, 
58, ... are connected through the Internet 55, 
[0028] Figure 7 is a diagram illustrating data flow in 
the data communlcatbns device shown in Figure 5. 
[0029] When the WAP terminals 50, 52, ... send an 
Originatk>n Message for a call connectk)n thereof to the 
IWF unit 12, the IWF unit 12 receives the Originatk)n 
message and then sends an Origination Ack message 
as a confirmation of the receptran to the WAP terminals 
50, 52, ... When the WAP terminals 50, 52, ... receives 
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the Originatbn Ack message, the WAP terminals 50, 
52. ... being connected to the corresponding WAP send- 
ers 58, 60, .... the WAP terminals 50, 52, ... senda WAP 
data which is sen^ice request data through the Internet 
55 to the WAP servers 58, 60, ... After receivingthe WAP 
data, the WAP servers 58, 60,... send WAP server data 
which they retain, or data transferred from an Internet 
sender (not shown) through the Intemet 55 and the IWF 
unit 54 to the WAP terminals 50, 52, ... That is, the WAP 
terminals 50, 52, ... are directly connected to the WAP 
servers without going through an Intemet sen^ice pro- 
vider (ISP) using a public switched telephone network 
(PSTN). 

[0030] Figure 8 is a block diagram of a data connec- 
tion device for communicatbns between a WAP termi- 
nal and a WAP sender according to another embodiment 
of the present invention. 

[0031] The data connection device of Figure 8 com- 
prises WAP terminals 80, 82, a non-WAP terminal 
84, an IWF unit 86, a PSTN 87, an ISP 88, the Intemet 
89, an Intemet sender 90, and WAP senders 92, 94, ... 
[0032] Each WAP terminal 80, 82, ..: has a protocol 
stack in which a CSD protocol layer resides below WTP 
and WDP layers, and generates WAP data for request- 
ing data service to the WAP senders 92, 94,... Each WAP 
terminal 80, 82, ... has a unique identification number or 
source IP address. 

[0033] TTie non-WAP terminal 84 generates a com- 
mon circuit data. 

[0034] Each WAP sender 92, 94, ... has a protocol 
stack in which TCP and IP layers are situated below 
WTP and WDP layers, and provides the WAP terminals 
80. 82. ... with WAP sewer data according to the WAP 
data. Each WAP server 92. 94. ... has an klentification 
number or a destination IP address corresponding to 
each source IP address of the WAP terminals 80, 82, ... 
[0035] The ISP 88 includes a PSTN circuit teyer con- 
nected to a PSTN circuit layer of the IWF unit 86 to be 
described later, receives the common circuit data of the 
non-WAP terminal 82 through the PSTN 87 and trans- 
fers the received data to the Intemet server 90. The ISP 
88 is one of companies providing general communca- 
tion services to a common carrier. 
[0036] The Intemet server 90 provides the non-WAP 
terminal 84 with Intemet sender data in response to the 
comrTKtn circuit data. 

[0037] The IWF unit 86 Includes a CSD protocol layer, 
TCP and IP layers and a PSTN circuit layer, and acts as 
interfaces between the WAP terminals 80, 82, ... and 
WAP servers 92, 94, .... and between the non-WAP ter- 
minal 84 and the ISP 88. The IWF unit 86 is connected 
through the Intemet 89 to the WAP senders 92, 94, 
and the IWF unit 86 and the ISP 87 are connected to 
each other through the PSTN 87. The CSD protocol lay- 
er is connected to each CSD protocol layer of the WAP 
terminals 80, 82, and the TCP and IP layers are con- 
nected respectively to the TCP and IP layers of each of 
the WAP senders 92, 94, .... Also, the PSTN circuit layer 



is connected through the PSTN 87 to the PSTN circuit 
layer of the ISP 88. In detail, when an Input data is the 
WAP data or the WAP server data, interfacing is per- 
formed such that an identrficatron number of the WAP 

s terminal is mapped to a destinatbn IP address of the 
WAP sender, or a source IP address of the WAP tenminal 
is mapped to a specific mapping table value. Meanwhile, 
when an Input data is the comnKjn circuit data or the 
Internet server data, interfacing between the non-WAP 

10 terminal 82 and the ISP 86 is performed. 

[0038] Figure 9 is a flowchart illustrating a data com- 
municatbn method between a WAP terminal and a WAP 
server according to another embodiment of the present 
invention. 

« [0039] One of the WAP terminals 80, 82, ...orthenon- 
WAP tenminal 84 requests connection to one of the WAP 
senders 92, 94, ... or the Intemet sen/er 90 (step 902). 
That is, one WAP terminal or the non-WAP terminal 84 
generates a WAP data or common circuit data, respec- 

20 tively, and transfers the data to the IWF unit 86. 

[0040] The IWF unit 86 determines whether or not the 
terminal that needs to be connected in step 902 is a 
WAP terminal, based on the WAP data or the common 
circuit data (step 904) 

25 [0041] If the connection request terminal is a WAP ter- 
minal, the WAP terminal is connected through the Inter- 
net 89 to the WAP sender (step 906). Meanwhile, if the 
connectkjn request terminal is not a WAP temiinal but 
a non-WAP terminal, the non-WAP terminal is connect- 

30 ed through the PSTN 87 to the ISP 88, and then to the 
Internet sender 90 (step 908). 

[0042] The WAP sewer 92 and the Intemet server 90 
generate WAP sen/er data and Intemet server data, re- 
spectively, and transfer respective data through the In- 
35 temet 89, or the ISP 88 and the PSTN 87 to the IWF unit 
86. 

[0043] The IWF unit 86 determines whether or not the 

input data is WAP server data (step 912). 

[0044] When the input data is from a WAP server, the 

40 data is transferred to the WAP terminal. Meanwhile, 
when the input data is Intemet server data, the c^ta is 
transferred to the non-WAP terminal 84. 
[0045] The invention may be embodied in a general 
purpose digital computer that is mnning a program from 
a computer usable medium, including but not limited to 
storage media such as magnetk: storage media (e.g., 
ROM's, floppy disks, hard disks, etc.), optically readable 
media (e.g., CD-ROMs. DVDs, etc.) and carrier waves 
(e.g., transmissions over the Intemet). 

so [0046] Hence, the present invention may be embod- 
ied as a computer usable medium having a computer 
readable program code unit embodied therein for com- 
munications between a WAP terminal and a WAP sewer 
of a data communk:atk)ns device including a plurality of 

S5 WAP terminals having a protocol stack in which a CSD 
protocol layer is laid under a WTP layer and a WDP lay- 
er, a plurality of WAP servers having a protocol stack in 
which a TCP layer and an IP layer are laid under a WTP 
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layer and a WDP layer, and an IWF unit having a CSD 
protocol layer connected to the CSD protocol layers of 
each WAP terminal, and a TCP layer and an IP layer 
which are connected to the TCP and IP layers of each 
WAP server, wherein each WAP terminal communicates 
through a single IP/PPP protocol layer included in its 
own CSD protocol layer to the IWF unit, the computer 
readable program code means in the computer usable 
medium comprising: computer readable program code 
means for causing a computer to effect transferring an 
Origination Message for a call connection from each 
WAP terminal to the IWF unit, and transferring an Orig- 
ination ACK from the IWF unit to the corresponding WAP 
terminal in response to the Origination Message; com- 
puter readable program code means for causing a com- 
puter to effect receiving WAP data which is service re- 
quest data for the WAP servers from the WAP terminals, 
to map each WAP terminal to the corresponding WAP 
sender in the IWF unit, and transferring the received 
WAP data through the Internet to the corresponding 
WAP sen/er; computer readable program code means 
for causing a computer to effect receiving the WAP data 
to generate WAP sewer data according to the received 
WAP data in each WAP server, and transferring the 
WAP sewer data through the Intemet to the IWF unit; 
computer readable program code means for causing a 
computer to effect receiving the WAP server data trans- 
ferred in the step (c) to map the WAP sewers to the cor- 
responding WAP terminal in the IWF unit, and transfer- 
ring the received WAP sewer data to the corresponding 
WAP terminals; and computer readable program code 
means for causing a computer to effect communicating 
in the WAP terminals with the I WP unit through a single 
Intemet Protocol/Peer-to-Peer Protocol (IP/PPP) layer 
contained in each Circuit Switch Data sewice (CSD) 
protocol layer of the WAP terminals, for instance. 
[0047] Also, the present invention may be embodied 
as a computer usable medium having a computer read- 
able program code unit embodied therein for communi- 
cations transferred between a WAP terminal and a WAP 
sewer of a data communications device including a plu- 
rality of WAP terminals each having a protocol stack in 
which a CSD protocol layer is laid under a Wireless 
Transaction Protocol (WTP) layer and a WDP layer, a 
non-WAP terminal for generating a common circuit data, 
a plurality of WAP sewers each having a protocol stack 
in which at least a TCP layer and an IP layer are laid 
under a WTP layer and a WDP layer, an Intemet sewer 
for providing the non-WAP terminal with Intemet sewer 
data according to the common circuit data, an ISP hav- 
ing a PSTN circuit layer, for transferring the common cir- 
cuit data received through a PSTN from the non-WAP 
terminal, to the Internet sewer, an IWF unit having a 
CSD protocol layer connected to the CSD protocol lay- 
ers of each WAP terminal, and a TCP layer and an IP 
layer which are connected to the TCP and IP layers of 
each WAP sewer, wherein each WAP terminal commu- 
nicates through a single IP/PPP protocol layer included 



in its own CSD protocol layer to the IWF unit, the com- 
puter readable program code means in the computer us- 
able medium comprising: computer readable program 
code means for causing a computer to effect determin- 

s ing whether data input to the IWF unit is WAP data or 
the common circuit data; computer readable program 
code means for causing a computer to effect transfer- 
ring the WAP data through the Intemet to the corre- 
sponding WAP sewer if the input data is determined as 

10 the WAP data and transfemng the common circuit data 
through the ISP to the Intemet sewer if the input data is 
determined to be the common circuit data; computer 
readable program code means for causing a computer 
to effect determining whether the data Input to the IWF 

T5 unit (??f rom) is WAP sewer data or the Intemet sewer 
data; and computer readable program code means for 
causing a computer to effect transferring the WAP sew- 
er data through the Intemet to the corresponding to the 
WAP terminal if the input data is determined to be the 

20 WAP sewer data, and transferring the Intemet sewer 
data through the PSTN to the non-WAP terminal if the 
input data is determined to be the Intemet sewer data, 
for instance. 

[0048] A functional program, code and code seg- 

25 ments, used to implement the present invention can be 
derived by a skilled computer programmer from the de- 
scriptkwi of the inventbn contained herein. 
[0049] While the present invention has been illustrat- 
ed and described with reference to specific embodi- 

30 ments, further modifications and alterations within the 
scope of this invention as defined by the appended 
claims will occur to those skilled in the art. 
[0050] As described above, the data communications 
device according to embodiments of the present inven- 

35 tion adopts a protocol stack in which only a single IP/ 
PPP protocol layer resides in the WAP terminals and the 
IWF unit functbns as an ISP, providing the following ef- 
fects. First, because there is no redundancy of IP/PPP 
protocol layers in the WAP terminal, overhead is con- 

40 skierably reduced compared to the conventional data 
transmission. Second, the IWF unit is directly connected 
through the Intemet to the WAP sewer, not through the 
PSTN and the ISP, so that connection time and costs 
can be reduced. Third, the data flow procedure is also 

45 simplified compared to the conventional data communi- 
cations devce and method thereof. 
[0051] The reader's attentbn is directed to all papers 
and documents which are filed concurrently with or pre- 
vious to this specification in connection with this appli- 

50 cation and which are open to pubib inspection with this 
specification, and the contents of all such papers and 
documents are incorporated herein by reference. 
[0(^2] All of the features disclosed in this specifica- 
tion (including any accompanying claims, abstract and 

55 drawings), and/or all of the steps of any method or proc- 
ess so disctosed, nnay be combined in any combinatk>n, 
except combinations where at least some of such fea- 
tures and/or steps are mutually exclusive. 
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[0053] Each feature disclosed in this specification (in- 
cluding any accompanying claims, abstract and draw- 
ings), may be replaced by altemative features serving 
the same, equivalent or similar puipose, unless ex- 
pressly stated othenwise. Thus, unless expressly stated s 
otherwise, each feature disclosed is one example only 
of a generic series of equivalent or similar features. 
[0054] The invention is not restricted to the details of 
the foregoing embodiment(s). The invention extends to 
any novel one, or any novel combination, of the features io 
disclosed in this specification (including any accompa- 
nying claims, abstract and drawings), or to any novel 
one, or any novel combination, of the steps of any meth- 
od or process so disclosed. 

75 

Claims 

1 . A device for data communications between a Wire- 
less Application Protocol (WAP) terminal and a 20 
WAP sender, comprising: 



2. The device of claim 1 , wherein the IWF unit (54; 86) 
includes a mapping table used for mapping each ss 
WAP terminal (50, 52; 80, 82) to the corresponding 
WAP server (56. 58; 92. 94), 

wherein identificatbn numbers of each WAP 



terminal (50, 52; 80, 82) and destination IP address- 
es of each WAP sewer (56, 58; 92. 94) are mapped 
to each other, or source IP addresses of each WAP 
terminal (50, 52; 80, 82) are mapped to the corre- 
sponding mapping table values. 

3. A device according to claim 1 or 2, further compris- 
ing: 

a non-WAP terminal (84) for generating a com- 
mon circuit data; 

an Internet server (90) for providing the non- 
WAP terminal (84) with Internet server data ac- 
cording to the common circuit data; and 

an Internet service provider (ISP) (88) having a 
public switched telephone network (PSTN) cir- 
cuit layer, for transferring the comnrxxi circuit 
data received through a PSTN from the non- 
WAP terminal (84), to the Internet server (90); 
and 

wherein the interworking function (IWF) unit 
(86) is arranged for performing interfacing be- 
tween each WAP tenminal (80, 82) and each 
WAP server (92, 94), and the non-WAP termi- 
nal (84) and the ISP (88). 

4. Acommunicatkxi method of a data communicatbns 
device including a plurality of WAP terminals (50. 
52; 80, 82) having a protocol stack in which a Circuit 
Switch Data service (CSD) protocol layer is laid un- 
der a Wireless Transaction Protocol (WTP) layer 
and a Wireless Datagram Protocol (WDP) layer, a 
plurality of WAP servers (56. 58; 92, 94) having a 
protocol stack in which a Transmissbn Control Pro- 
tocol (TCP) layer and an Internet Protocol (IP) layer 
are laid under a WTP layer and a WDP layer, and 
an intenworking function (IWF) unit (54; 86) having 
a CSD protocol layer connected to the CSD protocol 
layers of each WAP terminal (50, 52; 80. 82), and 
a TCP layer and an IP layer which are connected 
to the TCP and IP layers of each WAP sender (56, 
58; 92. 94), for communrcatlons between each WAP 
tenninal (50, 52; 80. 82) and each WAP sender (56, 
58; 92, 94), the method comprising the steps of: 

(a) transferring an Originatkxi Message for a 
call connection from each WAP terminal (50, 
52; 80, 82) to the IWF unit (54; 86). and trans- 
ferring an Origination ACK from the IWF unit 
(54; 86) to the corresponding WAP terminal 
(50, 52; 80, 82) in response to the Origination 
Message; 

(b) receiving WAP data which is service request 
data for the WAP servers (56, 58; 92, 94) from 



a plurality of WAP terminals (50, 52; 80, 82) 
each having a protocol stack in which a Circuit 
Switch Data service (CSD) protocol layer is laid 2S 
under a Wireless Transactbn Protocol (WTP) 
layer and a Wireless Datagram Protocol (WDP) 
layer, for generating WAP data which is sen^k;e 
request data; 

30 

a plurality of WAP servers (56. 58; 92, 94) each 
having a protocol stack in which a Transmission 
Control Protocol (TCP) layer and an Internet 
Protocol (IP) layer are laid under a WTP layer 
and a WDP layer, for providing the WAP termi- 3S 
nals (50, 52; 80, 82) with WAP server data ac- 
cording to the WAP data; and 

an interworking function (IWF) unit (54; 86) hav- 
ing a CSD protocol layer connected to the CSD 40 
protocol layers of each WAP terminal (50, 52; 
80, 82), and a TCP layer and an IP layer which 
are connected to the TCP and IP layers of each 
WAP server (56, 58; 92, 94), 

45 

wherein each WAP terminal (50, 52; 80, 82) 
communicates with the IWF unit (54; 86) 
though a single Intemet Protocol/Peer-to-Peer 
Protocol (IP/PPP) layer included in its own CSD 
protocol layer, and the IWF unit (54; 86) com- 50 
municates through the Internet with each WAP 
server. 



7 



13 



EP 1 028 561 A1 



14 



the WAP terminals (50, 52; 80, 82), to map each 
WAP temninal (50, 52; 80, 82) to the corre- 
sponding WAP sender (56, 58. 92, 94) in the 
IWF unit (54; 86), and transferring the received 
WAP data through the Internet to the corre- s 
spending WAP server (56, 58; 92, 94); 

(c) receiving the WAP data to generate WAP 
server data according to the received WAP da- 
ta in each WAP sewer (56, 58; 92, 94), and io 
transferring the WAP server data through the 
Internet to the IWF unit (54; 86); 

(d) receiving the WAP server data transferred 

in the step (c) to map the WAP servers (56, 58; is 
92, 94) to the corresponding WAP terminals 
(50, 52; 80, 82) in the IWF unit (54; 86). and 
transferring the received WAP server data to 
the corresponding WAP terminals (50, 52; 80, 
82); and 20 

(e) communicating in the WAP tenminals (50, 
52; 80, 82) with the IWF unit (54; 86) through a 
single Internet Protocol/Peer-to-Peer Protocol 
(IP/PPP) layer contained in each Circuit Switch 2S 
Data service (CSD) protocol layer of the WAP 
terminals (50, 52; 80, 82). 

A communication method of a data communications 
device including a plurality of WAP terminals (80, 30 
82) each having a protocol stack in which a Circuit 
Switch Data service (CSD) protocol layer is laid un- 
der a Wireless Transaction Protocol (WTP) layer 
and a Wireless Datagram Protocol (WDP) layer, a 
non-WAP terminal (84) for generating a common 3S 
circuit data, a plurality of WAP servers (92, 94) each 
having a protocol stack in which at least a Trans- 
mission Control Protocol (TCP) layer and an Inter- 
net Protocol (IP) layer are laid under a WTP layer 
and a WDP layer, an Internet server (90) for provid- 40 
ing the non-WAP terminal (84) with Internet sender 
data according to the comnrKKi circuit data, an Inter- 
net service provkJer (ISP) (88) having a public 
switched telephone network (PSTN) circuit layer, 
for transferring the common circuit data received ^ 
through a PSTN from the non-WAP terminal (84) to 
the Intemet server (90), an interworking function 
(IWF) unit (86) having a CSD protocol tayer con- 
nected to the CSD protocol layers of each WAP ter- 
, minal (80, 82), and a TCP layer and an IP layer so 
which are connected to the TCP and IP layers of 
each WAP server (92, 94), for data communications 
between each WAP terminal (80, 82) and each 
WAP server (92, 94), the method comprising the 
steps of: 55 

(a) preliminary step of determining whether da- 
ta Input to the IWF unit (86) is WAP data or the 



comnrton circuit data; 

(b) transferring the WAP data through the Inter- 
net to the corresponding WAP sender (92, 94) 
if the input data is detenmined to be the WAP 
data in the step (a) and transferring the com- 
mon circuit data through the ISP (88) to the In- 
temet sender (90) if the input data is detenmined 
to be the common circuit data in the step (b); 

(c) determining whether the data input to the 
IWF unit is WAP server data or the Internet 
server data; and 

(d) transferring the WAP server data through 
the Intemet to the corresponding WAP terminal 
(80, 82) if the input data is determined to be the 
WAP sewer (92. 94) data in the step (c). and 
transferring the Intemet server data through the 
PSTN to the non-WAP terminal (84) if the input 
data is determined to be the Intemet server da- 
ta In the step (c). 

wherein each WAP terminal (80, 82) commu- 
nicates with the IWF unit (86) through a single In- 
temet Protocol/Peer4o-Peer Protocol (IP/PPP) lay- 
er included in its own CSD protocol layer 
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